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L8 ANSWER 1 OF 10 USPATFULL on STIS 

AB The present invention is a method for producing a single 

crystal with pulling the single crystal from 
a raw material melt in a chamber by CZ method, wherein when 
growing the single crystal, wttere a pulling rate is 
defined as V and a temperaturfe gradient of the crystal is 
defined as G during growing tine single crystal, the 
temperature gradient G of the crystal is controlled by 

changing at least two or mord of pulling conditions including a diameter 
of the straight body of the feingle crystal, a 
rotation rate of the single crystal during pulling 
the single crystal, a flow date of an inert-gas 

introduced into the chamber/ a position of a heater heating the raw 
material melt and a distance between the melt surface of the raw 
material melt and a heat in/sulating member provided in the chamber so as 
to oppose to the surface of the raw material melt, thereby V/G which is 
a ratio of the pulling rate V and the temperature gradient G of the 
crystal is controlled so that a single crystal 

including a desired defect! region is grown. Thereby, there is provided a 
method for producing a single crystal in which when 
the single crystal is groiwn by CZ method, 

V/G can be controlled without lowering a pulling rate V, and thus the 
single crystal including la desired defect region can 
be produced effectively for a short time. 
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ANSWER 2 OF 10 USPATFULL on STt 3 
The present invention provides 



a method for producing a single 



crystal by pulling a single crjystal from a 

raw material melt in a chambed in accordance with Czochralski method, 
comprising pulling a single crystal having a 

defect-free region which is oitside an OSF region to occur in 
a ring shape in the radial direction and which 
interstitial-type and vacancy 
pulling of the single crysta] 
being controlled so that an 



type defects do not exist in, wherein the 
is performed with 
verage of cooling rate in passing through a 



temperature region of the mefLt point of the single 
crystal to 950° C. is in the/ range of 0.96° C./min 

or more and so that an average of cooling rate in passing through a 
temperature region of 1150°/c. to 1080° C. is in the range 
of 0.88° C./min or more and/ so that an average of cooling rate in 
passing through a temperatufre region of 1050° C. to 950° 
C. is in the range of 0.711 C./min or more. Thereby, production 
margin in pulling a single I crystal having a 

defect-free region can be considerably enlarged and therefore there can 
be provided a method for producing a single crystal 

by which production yield land productivity of the crystal having the 
defect-free region can be /considerably improved. 
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The present invention is a method for producing a single 
crystal in accordance with Czochralski method by flowing an 
inert gas downward in a chamber 1 of a single crystal 
-pulling apparatus 11 and surrounding a single crystal 
3 pulled from a raw material me 3ft 2/with a gas flow 
-guide cylinder 4, where/Jri when 
crystal with 
region genera 
direction of 
single cryst 
pulled in a condlt 
single crystal 
-guide cylinde 
chamber is 0.6 

single crystal to be pulled. It is prefe 
there is used the gas flow-guide cylinder 




inert gas between the 

ssure in the 
Is a diameter of the 
that 
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that Fe concentration is 0.05 ppm or less, at least, in a surface 

thereof. Thereby, there is provided a method for producing a 

single crystal, wherein in the case that a ■ 

single crystal is produced by an apparatus having a 

gas flow-guide cylinder in accordance with 

CZ method, the single crystal has low defect 

density and Fe concentration can be suppressed to be 1+10. sup. 10 
atoms /cm. sup. 3 or less even in a peripheral part thereof. 
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ANSWER 4 OF 10 USPATFULL on STN 

The present invention is a method for producing a single 
crystal of which a whole plane in a racial direction is a 
defect-free region with pulling the single crystal 

from a raw material melt in a chamber/ by Czochralski method, wherein a 
pulling condition is changed in a dir/ection of the crystal 
growth axis during pulling the single crystal so 

that a margin of a pulling rate is always a predetermined value or more 
that the single crystal of which the whole plane in 

a radial direction is a defect-fre^ region can be pulled. Thereby, there 
can be provided a method for producing a single 
crystal in which when a single crystal is 
produced by CZ method, the single/crystal 

of which a whole plane in a radiafl direction is a defect-free region 
entirely in a direction of the crystal growth axis can be produced with 
stability. 
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AB The present invention is a method for producing a single 

crystal with pulling the single crystal! from 
a raw material melt by CZ method, wherejin when growing the 
single crystal, where a pulling rate isf defined as V, 
a temperature gradient of the crystal at a central portion of the 
crystal is defined as Gc, and a temperiture gradient of the crystal at c 
peripheral portion of the crystal is dfefined as Ge, the temperature 
gradient Gc at the central portion of /the crystal and the temperature 
gradient Ge at the peripheral portion /of the crystal are controlled by 
changing a distance between the melt Surface of the raw material melt 
and a heat insulating member provided/ so as to oppose to the surface of 
the raw material melt, thereby difference AG between the 
temperature gradient Gc at the central portion of the crystal and the 
temperature gradient Ge at the peripheral portion of the crystal is 
0.5° C./mm or less, and also V/Gc which is a ratio of the pulling 
rate V and the temperature gradient fee at the central portion of the 
crystal is controlled so that a single crystal 

including a desired defect region can be grown. Thereby, there is 
provided a method for producing a s/ingle crystal in 
which when the single crystal is grfown by CZ 

method, V/G can be controlled without lowering the pulling rate V, and 
thus the single crystal including k desired defect 
region over a whole plane in the rkdial direction entirely in the 
direction of the crystal growth axfls can be produced effectively for a 
short time and at high yield. 
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AB There are disclosed a silicon wafer/ for epitaxial growth wherein the 

wafer is produced by slicing a silo/con single crystal 
grown with doping nitrogen according to the Czochralski method ( 
CZ method) in the region where at least the center of the wafer 
becomes V region in which the void/ type defects are generated, and 
wherein the number of defects havihg an opening size of 20 nm or less 
among the void type defects appearjing on the surface of the wafer is 
0 . 02/cm. sup. 2 or less, and an epitjalial wafer wherein an epitaxial layer 



is formed on the silicon wafer for epitaxial growth. Thereby, there can 
be produced an epitaxial wafer having la high gettering capability 
wherein very few SF exist in the epitaxial layer easily at high 
productivity and at low cost. 
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AB The present invention provides a silicorl wafer sliced from a silicon 

single crystal ingot grown by the Czochfalski method 



regioi 



under such conditions that V-rich 
count number of particles having a size 
count/cm. sup. 2 or less when particles 



counter and a method for producing a silicon single 



should become dominant, wherein 
of 0.1 jam or more is 1 
re counted by using a particle 



crystal. Thus, there is provided a pro* 
improve productivity and reduce cost for 

excellent device characteristics by farther reducing" density and size of 
defects such as COP. 



uction technique that can 

high quality silicon wafers of 
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AB The present invention is a methoc 

crystal of which a whole plane ir 



for producing a single 
a radial direction is a 



defect-free region with pulling the stLngle crystal 

from a raw material melt in a chamberi by Czochralski method, wherein a 
pulling condition is changed in a direction of the crystal 
growth axis during pulling the singli crystal so 

that a margin of a pulling rate is always a predetermined value or more 
that the single crystal of which the/ whole plane in 

a radial direction is a defect-free /region can be pulled. Thereby, there 
can be provided a method for producing a single 
crystal in which when a single crystal is 
produced by CZ method, the single c/rystal 



of which a whole plane in a radial 



direction is a defect-free region 



entirely in a direction of the crysjtal growth axis can be produced with 
stability. 
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AB There are disclosed a silicon warfer for epitaxial growth wherein the 

wafer is produced by slicing a silicon single crystal 
grown with doping nitrogen according to the Czochralski method ( 
CZ method) in the region where at least the center of the wafer 
becomes V region in which the void type defects are generated, and 
wherein the number of defects haying an opening size of 20 nm or less 
among the void type defects appearing on the surface of the wafer is 
0 . 02/cm. sup. 2 or less, and an er italial wafer wherein an epitaxial layer 
is formed on the silicon wafer i or epitaxial growth. Thereby, there can 
be produced an epitaxial wafer having a high gettering capability 
wherein very few SF exist in th<; epitaxial layer easily at high 
productivity and at low cost. 
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!2/20/l996| 


METHOD A 


ND APPARATUS 


FUSEGAWA, IZUMI 
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FOR PRODUCTION OF 
SINGLE CRYSTAL 




08773351 


5871583 


150 


12/26/1996 


AN APPAR 
PRODUCE 
CRYSTAL 


ATUS FOR 
ip SILICON 


FUSEGAWA, IZUMI 


08916291 


5834322 


250 


08/22/1997 


HEAT TREATMENT OF SI 
SINGLE CRYSTAL 


FUSEGAWA, IZUMI 


09270277 


6153009 


150 


03/16/1999 


METHOD F 

silicon s: 

AND THE ; 
CRYSTAL/ 
THEREBY 


OR PRODUCING A 
NGLE CRYSTAL 
SILICON SINGLE 
PRODUCED 


FUSEGAWA, IZUMI 




0 1 J 1 15 1 


1 Zf\ 


A/I /I *3 /I AAA 


METHOD' OF/ 
MANUFACTURING 
SEMICONDUCTOR SILICON 
SINGLE CRYSTAL WAFER 


T~ < f r O t— i A W T A ¥ T T TX JTJ 

FUSEGAWA, IZUMI 


09429343 


6387466 


150 


10/28/1999 


SINGLE-CRYSTAL SILICON 
WAFER / 


FUSEGAWA, IZUMI 


09646713 


6565822 


150 


09/21/2000 


EPITAXIAI 
METHOD F 
THE SAME 
FOR EPITA 
WAFER 


. SILICON WAFER, 
OR PRODUCING 
AND SUBTRATE 
XIAL SILICON 


FUSEGAWA, IZUMI 


09673480 


Not 
Issued 


161 


10/16/2000 


Method for producing silicon 
single crystalp 


FUSEGAWA, IZUMI 


09674858 


6423285 


150 


11/07/2000 


Method for producing silicon 
single crystal and production 
apparatus tharefor as well as 
crystal and silicon wafer 
produced by the method 


FUSEGAWA, IZUMI 


09937132 


6632280 


150 


09/21/2001 


SINGLE CF) 
DEVICE / 


'ystal GROWING 


FUSEGAWA, IZUMI 


U7./J7JO! 


OjVZOOZ 




1U/Z4/ZUU1 


METHOD^ 
SILICON $1 
AND SILIJC 
CRYSTAL 


OR PREPARING 
NGLE CRYSTAL 
ON SINGLE 


FUSEGAWA, IZUMI 


09979519 


6632411 


150 


11/23/2001 


SILICON WAFER AND 
METHOD FOR PRODUCING 
SILICON SINGLE CRYSTAL 


FUSEGAWA, IZUMI 


1 UZU4Z /o 


o/04Mo 


1 CA 


AO HA/^AA^ 

08/20/2002 


APPARATli/s AND METHOD 
FOR PRODUCING SILICON 
SEMICONDUCTOR SINGLE 
CRYSTAl/ 


FUSEGAWA, IZUMI 


10204935 


6913646 


150 


08/27/2002 


SILICOl^ 
WAFER 
PRODU( 


•SINGLE CRYSTAL 
AND METHOD FOR 
:ING SILICON 


FUSEGAWA, IZUMI 



/ 
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SINGLE CRYSTAL 




103 12921 


6893499 


150 


12/26/2002 


SILICON SINGLE CRYSTAL 
WAFER AND METHOD FOR 
MANUFACTURING THE 
SAME 


FUSEGAWA, IZUMI 


A 0500580 


7129123 


150 


07/01/2004 


AN SOI WAFER AND A 
METHOD FOR PRODUCING 
AN SOI WAFER 


FUSEGAWA, IZUMI 


4 05 10695 


7179330 


150 


10/08/2004 


METHOD OF 

TV 4 A XTT TP A /^ r TPT TTT> TX T/~** OTT T/^A\T 

MANUFACTURING SILICON 
SINGLE CRYSTAL, SILICON 
SINGLE CRYSTAL AND 
SILICON WAFER 


FUSEGAWA, IZUMI 


^10512470 


Not 
Issued 


90 


10/26/2004 


A SILICON SINGLE CRYSTAL 

\1 7 A I -1 1 - , T* A XT TTiTHP A "\7T A T 

WAFER, AN EPITAXIAL 
WAFER AND A METHOD FOR 
PRODUCING A SILICON 
SINGLE CRYSTAL 


FUSEGAWA, IZUMI 


10516347 


Not . 
Issued 


94 , 


11/30/2004 


GRAPHITE HEATER FOR 
PRODUCING SINGLE 
CRYSTAL, APPARATUS FOR 
PRODUCING SINGLE 
CRYSTAL, AND METHOD 
FOR PRODUCING SINGLE 
CRYSTAL / 


FUSEGAWA, IZUMI 


10538878 


7214268 


150 


06/14/2005 


METHOD OF I 
DOPED SILIC( 
CRYSTAL AN 
TYPE SILICOlJ 
CRYSTAL WA 


>ftODUCING P- 
3N SINGLE 
D P-DOPED N- 
k SINGLE 
TER 


FUSEGAWA, IZUMI 


10542376 


Not 
Issued 


30 


07/14/2005 


AN SOI WAFE 1 
METHOD FOR 
THE SAME / 


RAND A 

. PRODUCING 


FUSEGAWA, IZUMI 


10561865 


7226507 


150 


02/20/2006 


METHOD FOR PRODUCING 
SINGLE CRYSTAL AND 
SINGLE CRYSTAL 


FUSEGAWA, IZUMI 


#n556818_6^ 


Not 
Issued 


30 


03/03/2006 


Method for producing a single 
crystal and silicon single crystal 
wafer 


FUSEGAWA, IZUMI 
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Application# 


Patent# 


Status 


Date Filed 


Title 


I nvpntnr rVairip 

HIT tUIUI 1 1 Mill V 


07557574 


5030017 


150 


07/24/1990 


ROLLING BEARING 


MITAMURA, 
NOBUAKI 


07560445 


5084116 


150 


07/31/1990 


ROLLING CONTACT 
ELEMENT STEEL AND 
ROLLING BEARING MADE 
THEREOF 


MITAMURA, 
NOBUAKI 


07572480 


5085733 


150 


08/23/1990 


ROLLING CONTACT PARTS 
STEEL AND/ROLLING 
BEARING MADE THEREOF 


MITAMURA 
NOBUAKI 


07915503 


Not 
Issued 


161 


07/20/1992 


BALL AND kOLLER 
BEARING f 


MITAMURA 
NOBUAKI 


07946638 


5338377 


150 


09/18/1992 


BALL-AND/ROLLER 
BEARING / 


MITAMURA, 
NOBUAKI 


08134588 I 


5427457 


150 


10/12/1993 


ROLLING ^EARING 


MITAMURA, 
NOBUAKI 


08242668 


5413643 


150 ; 


05/13/1994 


ROLLING ^EARING 


MITAMURA, 
NOBUAKI 


08374179 


Not 
Issued 


166 


01/18/1995 


toroidal/type 
continuously variable 
transmission 


MITAMURA, 
NOBUAKI 


•08512419 


5660647 


150 


08/08/1995 


rolling Rearing with 
improved wear 
resistance 


MITAMURA, 
NOBUAKI 


08519643 


5626974 


150 


08/25/1995 


ROLLING /BEARING FOR USE 
UNDER HIGH TEMPERATURE 
CONDITIONS 


MITAMURA, 
NOBUAKI 


08536773 


5672014 


150 


09/29/1995 


ROLLING ^EARINGS 


MITAMURA, 
NOBUAKI 


08542828 


5853660 


150 


10/13/1995 


A rolling! BEARING MADE 
OF IMPROVED BEARING 
STEEL ' 


MITAMURA, 
NOBUAKI 


08683195 


5958155 


150 


07/18/1996 


PROCESS FjOR PRODUCING 
THIN FILM 


MITAMURA, 
NOBUAKI 



1 
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08745635 


5855531 


150 


11/08/1996 


COMPONENT PARTS OF A 
TOROIDAL-TYPE 
CONTINUOUSLY VARIABLE 
TRANSMISSION HAVING 
IMPROVED LIFE 


MITAMURA, 
NOBUAKI 






(Jo /oiooi 


COO "7 A 1 C 

5887015 


150 


12/11/1996 


HEATER MEdHANISM FOR 
CRYSTAL PULLING 
APPARATUS/ 


MITAMURA, 
NORIIAKI 






1 08877950 


5989694 


150 


06/17/1997 


ROLLING BEARING 


MITAMURA, 
NOBUAKI 






AQQC COO/1 


Not 
Issued 


164 


10/21/1997 


ROLLING BEARING MADE 
OF IMPROVED BEARING 

v/l 1 I'll lvv/ V UJjAIu I N VJ 

STEEL 


MITAMURA, 
NORIIAKI 


09098980 


6171414 


150 


06/17/1998 


ROLLING BEARING 


MITAMURA, 
NORTTAKT 






09 1U8J 74 


6174257 


150 


07/01/1998 


TOROIDAL TY^E 
CONTINUOUSLY VARIABLE 
TRANSMISSION 


MITAMURA, 
NOBUAKI 






r\n iomi i 
\jy I o 1 9 1 1 


6174258 


150 


10/29/1998 


TOROIDAL-TYPE 
CONTINUOUSLY VARIABLE 
TRANSMISSION 


MITAMURA, 
NOBUAKI 






no i oi/cjn 


OUOOU08 


150 


10/30/1998 


TOROIDAL 
CONTINUO 
TRANSMIS 


JTYPE 

USLY VARIABLE 
SION 


MITAMURA, 
NOBUAKI 






09187607 


6165100 


150 


11/06/1998 


HIGH-CLEANNESS STEEL 
AND TOROIDAL TYPE 
CONTINUOUSLY VARIABLE 
TRANSMISSION INCLUDING 
COMPONENTS SUCH AS 
INPUT/OUTPUT DISCS, 
POWER HOLLER AND CAM 
DISC USING THE HIGH- 
CLEANNESS STEEL 


MITAMURA, 
NOBUAKI 






09226032 


6174085 


150 


01/05/1999 


LINEAR/GLI 
DEVICE / 


'IDE BEARING 


MITAMURA, 
NOBUAKI 






09235052 


6196946 


150 


01/21/1999 


POWER ROLLER BEARING 
OF TOROIDAL TYPE 
CONTINUOUSLY VARIABLE 
TRANSMISSION AND 
METHOD DF 

MANUFACTURING POWER 
ROLLER BEARING OF 
TOROIDAL TYPE 
CONTINUOUSLY VARIABLE 
TRANSMISSION 


MITAMURA, 
NOBUAKI 






09245931 


Not 


161 


02/08/1999 


TEMPER* OTJRE- 
J 


MITAMURA, 
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Issued 






INDEPENDENT OPTICAL i 
ELEMENT ( 


NOBUAKI 


09272731 


6210542 


150 


1 1/04/1998 


THIN FILM, THIN FILM AND 
OPTICAL INSTRUMENT 
INCLUDING ITHE SAME 


MTTAMTTR A 

NOBUAKI 


09339238 


6332714 


150 


06/24/1999 


INDUCTION-HARDENED 
ROLLING BEAMING DEVICE 


MITAMURA, 
NOBUAKI 


09344380 


6328669 


150 


06/25/1999 


TOROIDAL TYPE 
CONTINUOUSLY VARIABLE 
TRANSMISSION 


MITAMURA, 
NOBUAKI 


09349204 


6176806 


150 


07/07/1999 


CAM DISK FOR TOROIDAL 
TYPE CONTINUOUSLY 
VARIABLE TRANSMISSION 


MITAMURA, 
NOBUAKI 


09358554 


6478894 


150 


07/22/1999 


ROLLING BEkRING 
/ 


MITAMURA, 
NOBUAKI 


09379748 


6152605 


150 


08/24/1999 


BALL BEARING 


MITAMURA, 
NOBUAKI 


! 09401917 


6358440 


150 


09/23/1 999 


PROCFSS FOR PROnUfTNO 
THIN FILM, THIN FILM AND 
OPTICAL INSTRUMENT 
INCLUDING' THE SAME 


MIT AMI TP A 

NOBUAKI 


09697179 


6829053 


150 


10/27/2000 


AIRGAP TYPE ETALON AND 
APPARATUS UTILIZING THE 
SAME / 


MITAMURA, 
NOBUAKI 


09886122 


6413188 


150 


06/22/2001 


TOROIDAL lYPE 
CONTINUOUSLY VARIABLE 
TRANSMISSION 


MITAMURA, 
NOBUAKI 


09939566 


6646805 


150 


08/28/2001 


APPARATUS FDR VARTARI F 
WAVELENGTH DISPERSION 
AND WAVELENGTH 
DISPERSION SLOPE 


MTTAMTIR A ! 
lvll l /\lVlUlvrV, 

NOBUAKI j 


09957413 


6426022 


150 

1 Jv 


00/90/9001 


propfs^ for PRnniTPTMn 
THIN FILM, THIN FILM AND 
OPTICAL INSTRUMENT 
INCLUDING THE SAME 


JVU 1 /\IV1 U lvr\ ? 

NOBUAKI 


09984396 


6807335 


150 


10/30/2001 


wavelengt/i 
characteristic 
variable apparatus 


MITAMURA, 
NOBUAKI 


10061307 


682631 8 


1 50 


09/04/900? 


VARTART F PtItT ARI7ATTOM 

PLANE ROT^OR AND 
OPTICAL DEVICE USING 
SAME 


K/fTTA K/fT TT? A 
lvll 1 /\lVlUlv/\ ? 

NOBUAKI I 


r 10164438 


6900940 


150 


06/10/2002 


OPTICAL APPARATUS AND 
DEVICE 


MITAMURA, 
NOBUAKI 
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10278868 



7200297 



150 



10/24/2002 



DEVICE USING A 
VIRTU ALL YtlMAGED 
PHASED ARRAY (VIPA) WITH 
AN IMPROVED 
TRANSMISSION WAVE 
CHARACTERISTIC OF 
OUTPUT LIGHT 



MITAMURA, 
NOBUAKI 



10286779 



10310900 



10340842 



10341380 



6862126 150 



7137741 



6909537 



6807008 



150 



150 



150 



11/04/2002 



12/06/2002 



01/13/2003 



01/14/2003 



TRANSMISSI 
WAVELENG 
CHARACTE 
VARIABLE 
ELEMENT, 

WAVELENG 
CHARACTE 
VARIABLE 
OPTICAL A 
OPTICAL T 
SYSTEM, A 
METHOD O 



STICS 
TICAL 
D 
H 

STICS 

PPARATUS, 
PLIFIER, 
NSMISSION 



D CONTROL 
TRANSMISSION 
WAVELENGTH 
CHARACTERISTICS, USING 
SAME 



ROLLING BEARING 



DISPERSION COMPENSATOR 
WHOSE TRANSMISSION 
BAND IS FLATTENED 



WAVELEN 
GENERATI 
MULTI-FA 
USED FOR 
DISPERSI 
APPARAT 
FOR MAN 
THEREO 



H DISPERSION 
APPARATUS, 
D MIRROR 
AVELENGTH 
GENERATION 
S, AND METHOD 
FACTURING 




MITAMURA, 
NOBUAKI 



MITAMURA, 
NOBUAKI 



MITAMURA, 
NOBUAKI 



MITAMURA, 
NOBUAKI 



103513 76 



7016096 



150 



01/27/2003 



TRANSMISSION 
WAVELENGTH 
CHARACTERISTICS 
VARIABLE OPTICAL 
ELEMENT, AND 
WAVELENGTH 
CHARACTERISTICS 
VARIABLE APPARATUS, 
OPTICAL AMPLIFIER, AND 
optic/l TRANSMISSION 
SYSTEM, USING SAME 



MITAMURA, 
NOBUAKI 



10410342 



7037386 



150 



04/10/2003 



ROLLING1BEARING FOR 
CONTINUOUSLY VARIABLE 



MITAMURA, 
NOBUAKI 
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TRANSMISSION 




10414308 


6923576 


150 


04/16/2003 


ROLLING BEARING AND 
BELT CONTINUOUSLY 
VARIABLE TRANSMISSION 


MITAMURA, 
NOBUAKI 


10500580 


7129123 


150 


07/01/2004 


AN SOI WAFj 
METHOD FO 
AN SOI WAF 


ER AND A 

R PRODUCING 

ER 


MITAMURA, 
NOBUAKI 


10510695 


7179330 


150 


10/08/2004 


METHOD OF 
MANUFACT] 
SINGLE CR^ 
SINGLE CRY 
SILICON WA 


JRING SILICON 
STAL, SILICON 
STAL AND 
FER 


MITAMURA, 
NOBUAKI 


10512470 


Not 
Issued 


90 


10/26/2004 


A SILICON SINGLE CRYSTAL 
WAFER, AN EPITAXIAL 
WAFER AND A METHOD FOR 
PRODUCING A SILICON 
SINGLE CRYSTAL 


MITAMURA, 

XTAm T A. IT' T 

NOBUAKI 
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Application^ 


Patent# 


Status 


Date Filed 


Title 


Inventor Name 


08759223 


5888298 


150 


12/05/1996 


MEMBER-HiNDLING 
MECHANISM, AND 
MEMBER-HANDLING JIG 
FOR A CRYSTAL PULLING 
APPARATUS 


YANAGIMACHI, 
TAKAHIRO 


10204278 


6764548 


150 


08/20/2002 


APPARATufe AND METHOD 
FOR PRODUCING SILICON 
SEMICONDUCTOR SINGLE 
CRYSTAL 


YANAGIMACHI, 
TAKAHIRO 


•!*^t556818> 


Not 
Issued 


30 


03/03/2006 


Method for producing a single 
crystal and silicon single crystal 
wafer 


YANAGIMACHI, 
TAKAHIRO 
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